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(54) COMPOSITE MATERIAL FOR FORMING HEAT SENSITIVE FRACTURE TYPE PATTERN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a composite material 
such as a card or the like for recording an invisible information 
pattern by a heat sensitive fracture, a method for forming the 
invisible information pattern by the heat sensitive fracture, and 
a method for reading the invisible information pattern. 
SOLUTION: The composite material 10 comprises at least a 

heat sensitive fracture layer 5, a detecting layer 4 for detecting ______ 

by emitting a substantially transparent exciting light in a visible \\\\\\\\V 
light region, and an equivalent appearance layer 3 having a ~~ 
substantially equivalent external appearance to the layer 5. The 
layer 5 is, for example, a metal deposited layer. A method for 
manufacturing the composite material 10 having an invisible 
pattern comprises the steps of partly removing the layer 5 of 
the composite material 10 by a heat sensitive fracture, and 
forming a pattern which cannot be recognized with a naked eye. 



-4 
3 

-2. 

i 



LEGAL STATUS 

[Date of request for examination] 06.01 .2005 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



/ 

http://ww!9.ipdl.ncipi^ 6/23/2006 



JP.l 1-198537.A [CLAIMS] 



Page 1 of 2 



* NOTICES * 

* t 

iTPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Complex substantially characterized by having at least a layer (henceforth a detection layer) 
transparent and detectable under an excitation light exposure, and said sensible-heat destructive layer and 
the layer (henceforth ******) which has an equivalent appearance substantially in a sensible-heat 
destructive layer and a light field. 

[Claim 2] Complex according to claim 1 whose sensible-heat destructive layer is a metal vacuum 
evaporationo layer. 

[Claim 3] Complex according to claim 2 which consists of at least one sort chosen from the alloy containing 
at least one sort of the metals with which a metal vacuum evaporationo layer consists of Te, Sn, In, 
aluminum, Bi, Pb, and Zn, and these metals, and the group to which it becomes a list from the compound of 
these metals. 

[Claim 4] Complex given in any 1 term of claims 1-3 in which a detection layer contains an ultraviolet ray 
absorbent, an ultraviolet-rays fluorescence agent, an infrared absorption agent, or an infrared fluorescence 
agent. 

[Claim 5] Complex given in any 1 term of claims 1-4 whose ****** are layers containing a metal vacuum 
evaporationo layer or a metal pigment. 

[Claim 6] A detection layer and ****** are complex given in any 1 term of eternal claims 1-5 substantially 
under the conditions by which sensible-heat destruction of the sensible-heat destructive layer is carried out. 
[Claim 7] The metal vacuum evaporationo layer which a sensible-heat destructive layer and ****** are 
metal vacuum evaporationo layers, and constitutes a sensible-heat destructive layer is complex given in any 
1 term of claims 1 -6 which have a low-melt point point from the metal vacuum evaporationo layer which 
constitutes ******. 

[Claim 8] A sensible-heat destructive layer and ****** are metal vacuum evaporationo layers of this quality 
of the material, and a sensible-heat destructive layer is complex given in any 1 term of claims 1-6 with 
thickness thinner than ******. 

[Claim 9] Complex given in any 1 term of claims 1-8 which adjoin ****** and have a base material, a 
magnetic-recording layer or a magnetic-recording layer, and a base material. 

[Claim 10] Complex given in any 1 term of claims 1-9 which adjoin a sensible-heat destructive layer and 
have a concealment layer and/or a protective layer. 

[Claim 11] The production approach of ppmplex of having the invisible pattern characterized by to form the 
pattern which removes partially a detection layer transparent and detectable under an excitation light 
exposure, and said sensible-heat destructive layer and said sensible-heat destructive layer of the complex 
which has at least ****** which has an equivalent appearance substantially by sensible-heat destruction, 
and cannot recognize it substantially in a sensible-heat destructive layer and a light field with the naked eye. 
[Claim 1 2] The approach according to claim 1 1 an invisible pattern is an information pattern. 
[Claim 13] The approach according to claim 11 or 12 heating by discharge, the thermal head, or laser light 
exposure performs sensible-heat destruction. 

[Claim 14] The detection approach of the invisible pattern characterized by irradiating detection layer 
excitation light at the complex which has the invisible pattern produced by the approach according to claim 
1 1 , and detecting a pattern. 

[Claim 15] An approach to read the invisible information pattern characterized by irradiating detection layer 
excitation light at the complex which has the invisible information pattern produced by the approach 
according to claim 12, and reading an information pattern. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to formation and the approach of reading of an invisible 
information pattern at the complex suitable for invisible information pattern formation, and a list. 
[0002] 

[Description of the Prior Art] Printed matter to which code patterns, such as a bar code detectable [ with an 
optical means ], were given, such as a label and a card, is widely used increasingly in a physical distribution 
management system. Furthermore, for the purpose of fine sight maintenance of the goods which attached the 
purpose of these camouflage prevention, or these labels, with the naked eye, it is invisible, and printed 
matter detectable [ with infrared radiation etc. ] is proposed (for example, JP,9-31382,A, 9-30104). In these 
pattern printed matter, the code pattern was formed by printing a pattern in the ink of infrared absorption 
nature, or carrying out pattern printing of the reflex layer on a certain ** and an infrared absorptivity layer. 
Such pattern printings are ****** rare ****** which it is carried out by screen-stencil etc. and can be 
formed by the practical more simple approach. 

[0003] On cards, such as a telephone card, an orange card, and an expressway card, apart from magnetic 
recording, it is the purpose which inspects the recorded information visually and forming record of thermal 
recording, discharge-breakdown record, etc. in a card-face side, especially a rear face is performed (for 
example, JP,59- 199284, A, 60-52390). In these cards, inspecting visually is the purpose, and the recorded 
information has prepared the coloring layer as a substrate layer, using the colored substrate in order to 
emphasize the contrast of the reflection factor between the substrates which broke with the sensible-heat 
destructive layer and were exposed. The record approaches, such as thermal recording and discharge- 
breakdown record, are approaches which have spread simple and widely. However, it is inapplicable to the 
goods which want to avoid forgery as inspecting visually is possible, or goods to record confidential 
information. Although it is the approach which has spread simple [ sensible-heat destructive record ] and 
widely, the means which can carry out sensible-heat destructive record of the invisible information pattern is 
not known until now. 
[0004] 

[Problem(s) to be Solved by the Invention] Then, the purpose of this invention is to offer the means which 
can record an invisible information pattern by sensible-heat destruction. The purpose of this invention is in 
more detail to offer an approach to read,the formation approach of complex, such as a card which can record 
an invisible information pattern, and the invisible information pattern by sensible-heat destruction, and an 
invisible information pattern by sensible-heat destruction. 
[0005] 

[Means for Solving the Problem] This invention relates to the complex characterized by having at least a 
detection layer transparent and detectable under an excitation light exposure, and said sensible-heat 
destructive layer and ****** which has an equivalent appearance substantially substantially in a sensible- 
heat destructive layer and a light field. Sensible-heat destruction removes partially a detection layer 
transparent and detectable under an excitation light exposure, and said sensible-heat destructive layer and 
said sensible-heat destructive layer of the complex which has at least ****** which has an equivalent 
appearance substantially still more substantially [ this invention ] in a sensible-heat destructive layer and a 
light field, and it is related with the production approach of complex of having the invisible pattern 
characterized by to form the pattern which cannot be recognized with the naked eye. The above-mentioned 
invisible pattern is an information pattern. In addition, this invention relates to the detection approach of the 
invisible pattern characterized by irradiating detection layer excitation light at the complex which has the 
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invisible pattern produced by the approach of above-mentioned this invention, and detecting a pattern. 
Moreover, this invention relates to an approach to read the invisible information pattern characterized by 
irradiating detection layer excitation light at the complex which has the invisible information pattern 
produced by the approach of above-mentioned this invention, and reading an information pattern. 
[0006] r 

[Embodiment of the Invention] The complex of complex this invention for sensible-heat destructive mold 
pattern formation has substantially a detection layer transparent and detectable under an excitation light 
exposure, and said sensible-heat destructive layer and ****** which has an equivalent appearance 
substantially at least in a sensible-heat destructive layer and a light field. By being heated, a sensible-heat 
destructive layer can be a metal vacuum evaporationo layer that what is necessary is just the layer which 
consists of an ingredient removed by dispersing or evaporating. A metal vacuum evaporationo layer can 
consist of at least one sort chosen from the alloy containing at least one sort of the metals which can consist 
of a metal or metallic compounds with the comparatively low melting point, for example, consist of Te, Sn, 
In, aluminum, Bi, Pb, and Zn, and these metals, and the group which becomes a list from the compound of 
these metals. A detection layer can contain an ultraviolet ray absorbent and an ultraviolet-rays fluorescence 
agent detectable under an excitation light exposure, an infrared absorption agent, or an infrared fluorescence 
agent transparently substantially in a light field that what is necessary is just a layer detectable under an 
excitation light exposure. Furthermore, a detection layer can be substantially made transparent in a light 
field by adjusting suitably an addition, grain size, etc. of thickness, the above-mentioned ultraviolet ray 
absorbent, etc. Furthermore, a detection layer consists of eternal ingredients substantially under the 
conditions by which sensible-heat destruction of the sensible-heat destructive layer is carried out. 
[0007] as an ultraviolet ray absorbent — for example, a benzophenone system (for example, 2-hydroxy-4- 
methoxybenzophenone --) 2, 2 ** | dihydroxy-4-methoxybenzophenone, 2-hydroxy-4-n- 
octoxybenzophenone, a benzotriazol system (for example, 2-(5-methyl-2-hydroxyphenyl)-benzotriazol — ) 2- 
[2-hydroxy-3 and 5-bis(alpha and alpha-dimethylbenzyl) phenyl] -2H-benzotriazol, 2-(3, 5-G t-butyl-2- 
hydroxyphenyl)-5-chlorobenzo triazole, 2-(3-t-butyl-5-methyl-2-hydroxyphenyl)-5-chlorobenzo triazole, 2- 
(3, 5-G t-butyl-2-hydroxyphenyl)-5-chlorobenzo triazole, 2-(3, 5-G t-amyl-2-hydroxyphenyl) benzotriazol, 
2-(2 ** | hydroxy-5 ** |t-octyl phenyl) benzotriazol, 2-(2-hydroxy-5-t-octyl) benzotriazol, titanium oxide, a 
zinc oxide, etc. can be mentioned. 

[0008] As an ultraviolet-rays fluorescence agent, it is the matter which emits luminescence and the both 
sides of an inorganic fluorescent substance and an organic fluorescent substance are included, for example. 
As an inorganic fluorescent substance, the crystal of oxides, such as calcium, Ba, Mg, Zn, and Cd, a sulfide, 
a silicate, phosphate, a tungstate, etc. is used as a principal component, and the pigment which adds rare 
earth elements, such as metallic elements, such as Mn, Zn, Ag, Cu, Sb, and Pb, or lanthanoidses, as an 
activator, calcinates, and is obtained may be used. They are ZnO:Zn, Br5 3 (P04) Cl:Eu, and Zn2Ge04 as a 
desirable fluorescent substance. : Mn, Y203 : Eu, Y (P, V)04 : Eu, Y202 Si:Eu, Zn2Ge04 : Mn etc. can be 
illustrated. As an organic fluorescent substance, a compound with the benzene rings, such as coloring 
matter, such as derivatives, such as a diaminostilbene disulfonic acid derivative, an imidazole derivative, a 
coumarin derivative, triazole, a carbazole, a pyridine, naphthalic acid, and imidazolone, a fluorescein, and 
eosine, and an anthracene, etc. may be used. 

[0009] As an infrared absorption agent, inorganic substances, such as a phosphoric-acid ytterbium of a 
publication, can be mentioned to an oxidization ytterbium given in JP,9- 104857, A, JP,8-143853,A, and 9- 
143448, for example. Furthermore, as an infrared absorption agent, it has absorption in the oscillation 
wavelength of red light emitting diode ^.semiconductor laser, and transparent coloring matter without 
absorption can be mentioned and a cyariine dye system, a phthalocyanine system, a naphthoquinone system, 
an anthraquinone system, a dithiol complex system, a triphenylmethane color system, etc. can be mentioned 
as such coloring matter in a light region, for example. 

[0010] moreover — as an infrared fluorescence agent — a presentation — YF3: — there are Yb, Er, ZnS:Cu, 
Co, etc. Moreover, there are some which have the property which emits light in the infrared radiation of 
wavelength lambda 2 in response to the excitation light of wavelength lambda 1, and have lambdal ! 
=lambda2 and the property which becomes lambdal <lambda2. As such an infrared fluorescence agent to 
carry out, for example A presentation LiNd0.9Yb0.lP40 12, LiBi0.2Nd0.7Yb0.lP40 12, 
NaNd0.9Yb0.lP40 12, Nd0.8Yb0.2Na5(WO4) 4, Nd0.8Yb0.2Na5(Mo0.5W0.5O4) 4, 
Ce0.05Gd0.05Nd0.75Yb0.15Na5 (Mo0.7W0.3O4) 4, Nd0.9Yb0.1aluminum3(BO3) 4, 
Nd0.9Yb0.1aluminum2.7Cr0.3(BO3) 4, Nd0.5Yb0.4P3O14, and NdO.8YbO.2K3 (P04) 2 grade can be 
mentioned. These all emit light in response to the infrared radiation of 800nm of excitation light (lambda 1) 
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in infrared radiation (lambda 2) with a peak with 980-1020 remarkablenm of emission spectrums. 
[001 1] if ****** are the above-mentioned sensible-heat destructive layer and a layer which has an 
equivalent appearance substantially, there will be especially no limit. However, ****** consists of eternal 
ingredients substantially under the conditions by which sensible-heat destruction of the sensible-heat 
destructive layer is carried out in addition to an appearance. ****** can be a layer containing for example, a 
metal vacuum evaporationo layer metallurgy group pigment. As a metal vacuum evaporationo layer, it can 
choose from the ingredient mentioned in the above-mentioned sensible-heat destructive layer suitably. 
However, it is more appropriate than the metal vacuum evaporationo layer which constitutes ****** from a 
viewpoint that a sensible-heat destructive layer presupposes substantially that it is eternal under the 
conditions by which sensible-heat destruction is carried out for the metal vacuum evaporationo layer which 
constitutes a sensible-heat destructive layer when both a sensible-heat destructive layer and ****** are 
metal vacuum evaporationo layers to form with the metal which has a low-melt point point. Or when the 
sensible-heat destructive layer from a viewpoint that a sensible-heat destructive layer presupposes 
substantially that it is eternal under the conditions by which sensible-heat destruction is carried out, and 
****** are metal vacuum evaporationo layers of this quality of the material, it is suitable for a sensible-heat 
destructive layer that thickness is thinner than ******. 

[0012] When it is a layer containing a metal pigment, in consideration of a substantially eternal thing, it can 
choose suitably under the conditions by which ****** has an equivalent appearance substantially with a 
sensible-heat destructive layer as a metal pigment, and sensible-heat destruction of the sensible-heat 
destructive layer is carried out. The pigment of the metal metallurgy group compound illustrated as a metal 
pigment as an ingredient which constitutes a metal vacuum evaporationo layer can be mentioned. 
Furthermore, the layer containing a metal pigment can contain a binder suitable as a medium which 
distributes a metal pigment. A binder can be suitably chosen in consideration of a substantially eternal thing 
under the conditions by which ****** has an equivalent appearance substantially with a sensible-heat 
destructive layer, and sensible-heat destruction of the sensible-heat destructive layer is carried out. 
Generally as resin which constitutes a binder, thermosetting resin, such as thermoplastics, such as natural 
resin, such as protein, rubber, celluloses, a shellac, Copal, starch, and rosin, vinyl system resin, acrylic resin, 
styrene resin, polyolefine system resin, and novolak mold phenol resin, resol mold phenol resin, a urea- 
resin, melamine resin, polyurethane resin, an epoxy resin, and unsaturated polyester, etc. can be mentioned. 
Furthermore, assistants, such as desiccation, viscosity, dispersibility, and various reaction agents, can be 
suitably added if needed to the plasticizer for the flexibility of a printing coat, and stability on the strength, 
viscosity control, the solvent for drying, and a pan. Moreover, the photopolymerization hardening mold or 
electron ray hardening mold ink which does not use a solvent can also be used as a binder. A principal 
component is acrylic resin and, specifically, a commercial acrylic monomer can be used for it. 
[0013] The complex of this invention can adjoin ****** and can have a base material, a magnetic-recording 
layer or a magnetic-recording layer, and a base material, as a base material, it is independent about metals, 
such as plastics, such as a vinyl chloride, nylon, cellulose diacetate, cellulose triacetate, polystyrene, 
polyethylene, polypropylene, polyester, polyimide, and a polycarbonate, copper, and aluminum, paper, an 
impregnated paper, etc., for example — it is — it can combine and can use as complex. What is necessary is 
just to choose a desirable thing suitably out of the above-mentioned ingredient in consideration of the 
physical properties demanded as a base, for example, reinforcement, rigidity, concealment nature, light 
impermeability nature, etc. In addition, the thickness of a base is usually about 0.0O5-5mm. 
[0014] Moreover, as a magnetic-recording layer, a magnetic particle with conventionally well-known 
gamma-Fe 203, Co covering gamma-Fe 203, Fe304, Cr02 and Fe, Fe-Cr, Fe-Co, Co-Cr, Co-nickel, MnAl, 
Ba ferrite, Sr ferrite, etc. can form the distributed object which it comes to distribute in suitable resin or an 
ink vehicle on a base material by the method of application with the conventionally well-known the gravure 
method, the rolling method, the knife-edge method, etc., for example. Moreover, a magnetic-recording layer 
can also be formed on a base material by the vacuum deposition method, the spatter, the galvanizing 
method, etc. using metals, such as Fe, Fe-Cr, Fe-Co, and Co-Cr, or the alloy of those. The example of the 
complex 10 of this invention which has a magnetic-recording layer and a base material is shown in drawing 
1 . They are a base material 1, the magnetic-recording layer 2, ****** 3, the detection layer 4, and the 
sensible-heat destructive layer 5 one by one from the inside of drawing, and the bottom. 
[0015] Furthermore, the complex of this invention can adjoin a sensible-heat destructive layer, and can also 
have a concealment layer and/or a protective layer. What contains the binder shown below and a colored 
pigment as a concealment layer, for example can be mentioned. As a binder, for example Ethyl cellulose, 
ethyl hydroxyethyl cellulose, Cellulosics, such as cellulose acetate propionate and cellulose acetate, Styrene 
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resin or styrene copolymerization resin, such as polystyrene and Polly alpha methyl styrene, A polymethyl 

methacrylate, polymethacrylic acid ethyl, polyacrylic acid ethyl, Acrylic resin, such as polyacrylic acid 

butyl, or independent or copolymerization resin of methacrylic resin, Although rosin ester resin, such as 

rosin, rosin denaturation maleic resin, rosin denaturation phenol resin, and polymerization rosin, polyvinyl 

acetate resin, cumarone resin, vinyltoluene resin, vinyl chloride resin, polyester resin, polyurethane resin, 

butyral resin, etc. can be mentioned It is not limited to these. 

[0016] The following pigments can be mentioned as a colored pigment. 

Yellow: Fast yellow G (Yellow- 1) A\ 

Fast yellow 1 0G (Yellow-3) 

Dysazo yellow AAA (Yellow- 12) 

Dysazo yellow AAMX (Yellow- 13) 

Dysazo yellow AAOT (Yellow- 14) 

Dysazo yellow AAOA (Yellow- 17) 

Synthetic Ochre (Yellow-42) 

Dysazo yellow HR (Yellow-83) 

[0017] Yellowy red (Orange): Alt.nitroglycerine ANIRINA Orange (Orange-2) 

Dinitro aniline Orange (Orange-5) 

JISUAZOO Orange PMP (Orange-13) 

Balkan Peninsula Orange (dianisidine Orange) (Orange- 16) 

[001 8] Red: Toluidine red (Red-3) 

Chlorination rose red (Red-4) 

Naphthol carmine FB (Red-5) 

Naphthol red M (Red- 17) 

Brilliant Fast Scarlet (Red-22) 

Naphthol red 23 (Red-23) 

Pyrazolone red (Red-3 8) 

Barium red 2B (Red-48:1) 

Calcium red 2B (Red-48:2) 4\ 

Strontium red 2B (Red-48:3) 

Manganese red 2B (Red-48:4) 

Barium Lithol Red (Red-49:1) 

Lake Red C (Red-53:1) 

Brilliant carmine 6B (Red-57:1) 

PIKUMEN toss car let 3B lake (Red-60:1) 

Lake Bordeaux 1 0B (Red-63 : 1 ) 

ANSOSHIN 3B lake (Red-66) 

ANSOSHIN 5B lake (Red-67) 

Rhodamine 6G lake (Red-81) 

Eosine lake (Red-90) 

Red oxide (Red- 101) 

Naphthol red FGR (Red-1 12) 

[0019] Purple: Rhodamine B lake (Violet- 1) 

Violet Lake (Violet-3) 

Quinacridone red (Violet- 19) 

Dioxazine violet (Violet-23) 

[0020] Blue: Victoria pure blue BO lake (Blue-1) 

BASIC blue 5B lake (Blue-3) 

BASIC blue 6G lake (Blue-9) : 

Copper phthalocyanine blue (alpha form, unstable form) (Blue-1 5:1) 
Copper phthalocyanine blue (beta form, amorphous form) (Blue-1 5:3) 

Copper phthalocyanine blue (beta form, amorphousness, form where it does not gather) (Blue- 15:4) 

Fast sky blue (Blue-17:l) 

Alkali blue G toner (Blue- 18) 

Alkali blue R toner (Blue- 19) 

Peacock blue lake (Blue-24) 

Berlin blue (Blue-27) 
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Ultramarine blue (Blue-29) 
REFUREKKUSU blue 2G (Blue-56) 
REFUREKKUSU blue R (Blue-61) 
[0021] Green: Brilliant-green lake (Green- 1) 
Diamond Green thioflavine lake (Green-2) 
Phthalocyanine Green G (Green-7) 
Green gold (Green- 10) 
Phthalocyanine Green Y (Green-36) 

[0022] A protective layer can be formed using the resin same with having used for said binder, for example. 
The acrylic monomer which does not use a solvent preferably is formed using the photopolymerization 
hardening mold or electronic hardening mold ink contained as a principal component. As an acrylic 
monomer, the above-mentioned thing can be used similarly. In addition, in addition to a monomer, in the 
above-mentioned ink, additives, such as a polymerization initiator, contain as mentioned above, but these 
additives are also suitably chosen as a fluorescent substance and luminescence light from what has 
permeability. The example of the complex of this invention which has a protective layer and a base material 
is shown in drawing 2 . They are a base material 1, ****** $ y the detection layer 4, the sensible-heat 
destructive layer 5, and a protective layer 6 one by one from the inside of drawing, and the bottom. The 
complex of this invention can also prepare a support layer between the above-mentioned base material, 
******, a detection layer, a sensible-heat destructive layer, a concealment layer, and a protective layer. A 
support layer is formed of the well-known method of application in consideration of the property of the 
binder resin which constitutes each class using the coating for support layers chosen suitably. A support 
layer plays the role which heightens the adhesion force between each class. As a binder polymerization used 
for a support layer, polyester resin, a vinyl chloride / vinyl acetate copolymerization, polyurethane resin, 
polyvinyl butyral resin, acrylic resin, cellulosic resin, styrene / maleic-acid copolymerization resin, rubber 
system resin, polyvinylidene chloride resin, polyamide resin, etc. can be mentioned. These are not limited 
[ that the complex of this invention is the gestalt of a card, a label, etc. ] for ******, 

[0023] By removing partially said sensible-heat destructive layer of the complex of production approach this 
invention of the complex which has an invisible pattern by sensible-heat destruction, the complex which has 
the pattern which cannot be recognized .with the naked eye can be formed. The above-mentioned invisible 
pattern can be an information pattern, arid an information pattern can be a bar code (-dimensional [ 1 ] and 
two-dimensional) etc. at an alphabetic character, a figure, a notation, a pattern, and a pan. Sensible-heat 
destruction can be discharge breakdown, the destruction by the thermal head, or destruction by laser light 
exposure. Any approach can apply a well-known approach and equipment as it is. 

Detection layer excitation light is irradiated at the complex of this invention which has the invisible pattern 
produced by detection of an invisible pattern, and the approach above to read, and a pattern can be detected. 
Furthermore, an information pattern can be read when an invisible pattern is an invisible information 
pattern. The wavelength and reinforcement of the excitation light to irradiate can be suitably determined 
according to the absorbent and fluorescence agent which are contained in a detection layer, and can be 
irradiated as a laser light etc., using a well-known excitation light. Furthermore, detection and reading of a 
pattern can also be performed, using a well-known approach and equipment as it is. 
[0024] 

[Effect of the Invention] According to this invention, an approach to read the formation approach of 
complex, such as a card which can record an invisible information pattern, and the invisible information 
pattern by sensible-heat destruction, and an invisible information pattern by sensible-heat destruction can be 
offered. Record of an invisible information pattern is possible for the complex of this invention by the 
sensible-heat destruction which has spread simple and widely, and forged prevention and its concealment of 
confidential information are very useful in a required field. 
[0025] 

[Example] An example explains this invention further below. 

At 700 degrees C, vacuum deposition of the aluminum was carried out to the example 1 (complex which has 
ultraviolet excitation fluorescent ink layer) transparence PET (50 micrometers) base material at 70nm 
thickness. The sequential two coats of OP ink layer (2 micrometers of thickness) which has the following 
presentation on a vacuum evaporationo layer, the ultraviolet excitation fluorescent ink layer (3 micrometers 
of thickness) which has the following presentation on it, and the OP ink layer (2 micrometers of thickness) 
which has the following presentation on it was carried out in gravure. Furthermore, Sn was vapor-deposited 
at 230 degrees C on it at 80nm thickness. Gravure coating of the OP ink layer (2 micrometers of thickness) 
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which has the following presentation on a vacuum evaporationo layer was carried out. Next, coating of the 
natural rubber system latex was carried out to the thickness of 20micro as a binder at the rear face of the 
above-mentioned base material, and the releasing paper was further attached on it. Finally, a slit and roll 
processing were performed and the complex of this invention was obtained. 
[0026] 

Ultraviolet excitation fluorescent ink presentation Green luminescence ink (NS colorlessness fluorescence 
Green 50) 

Fluorescent pigment (GOF-C: Nemoto make) 50 weight sections Micro silica Four weight sections Organic 
bentonite One weight section Alkyd resin 37 weight sections Petroleum solvent Eight weight sections OP 
ink presentation Byron 200 (polyester system resin) 30 weight sections toluene 40 weight sections MEK 30 
weight sections [0027] The thermal printer (BC-12W: product made from auto NIKUSU) was used for the 
above-mentioned complex, and bar cod| printing was performed at 300 degrees C In the obtained complex, 
the pattern did not look almost on viewing. Furthermore, when the fluorescence touch scanner (the 
Nippondenso make, exposure wavelength of 365nm, detection wavelength of 505nm) was used for the 
obtained complex and the reading trial of a bar code was performed, it was able to read. 
[0028] At 700 degrees C, vacuum deposition of the aluminum was carried out to the example 2 (complex 
which has infrared absorption ink layer) transparence PET (50 micrometers) base material at 70nm 
thickness. The sequential two coats of the OP ink layer (2 micrometers of thickness) same on a vacuum 
evaporationo layer as an example 1 , the infrared absorption ink layer (5 micrometers of thickness) which has 
the following presentation on it, and the OP ink layer (2 micrometers of thickness) same on it as an example 
1 was carried out in gravure. Furthermore, Sn was vapor-deposited at 230 degrees C on it at 80nm thickness. 
Gravure coating of an example 1 and the same OP ink layer (2 micrometers of thickness) was carried out on 
the vacuum evaporationo layer. Next, the natural rubber system latex was applied to the thickness of 
20micro as a binder at the rear face of the above-mentioned base material, and the releasing paper was 
further attached on it. Finally, a slit and roll processing were performed and the complex of this invention 
was obtained. 

[0029] Infrared absorption ink presentation pigment (oxidization ytterbium) 30 weight sections Byron 200 
(polyester system resin) 30 weight sections toluene 20 weight sections MEK 20 weight sections [0030] The 
thermal printer (BC-12W: product made from auto NIKUSU) was used for the above-mentioned complex, 
and bar code printing was performed at 300 degrees C. In the obtained complex, the pattern did not look 
almost on viewing. Furthermore, when the infrared touch scanner (the product made from optoelectronics, 
exposure wavelength of 940nm, detection wavelength of 960nm) was used for the obtained complex and the 
reading trial of a bar code was performed', it was able to read. 

[003 1 ] At 700 degrees C, vacuum deposition of the aluminum was carried out to the example 3 (complex 
which has colored concealment ink layer and infrared absorption ink layer) transparence PET (50 
micrometers) base material at 70nm thickness. The sequential two coats of the OP ink layer (2 micrometers 
of thickness) same on a vacuum evaporationo layer as an example 1 , the colored concealment ink layer (2 
micrometers of thickness) which has the following presentation on it, the infrared absorption ink layer (5 
micrometers of thickness) same on it as an example 2, and the OP ink layer (2 micrometers of thickness) 
same on it as an example 1 was carried out in gravure. Furthermore, Sn was vapor-deposited at 230 degrees 
C on it at 80nm thickness. Gravure coating of the colored concealment ink layer (2 micrometers of 
thickness) which has the OP ink layer (2 micrometers of thickness) same on a vacuum evaporationo layer as 
an example 1 and the following presentation was carried out one by one. Next, the natural rubber system 
latex was applied to the thickness of 20micro as a binder at the rear face of the above-mentioned base 
material, and the releasing paper was further attached on it. Finally, a slit and roll processing were 
performed and the complex of this invention was obtained. 

[0032] Concealment ink presentation pigment (Diarylide Yellow AAMX) Ten weight sections Byron 200 
(polyester system resin) 50 weight sections toluene 20 weight sections MEK 20 weight sections [0033] The 
thermal printer (BC-12W: product made from auto NIKUSU) was used for the above-mentioned complex, 
and bar code printing was performed at 300 degrees C. Compared with the case (example 2) where it does 
not conceal, it was further hard coming to view the pattern of the obtained complex. Furthermore, when the 
infrared touch scanner (the product made from optoelectronics, exposure wavelength of 940nm, detection 
wavelength of 960nm) was used for the'oWined complex and the reading trial of a bar code was performed, 
it was able to read. 

[0034] At 700 degrees C, vacuum deposition of the aluminum was carried out to the example 4 (complex 
which has infrared fluorescent ink layer) transparence PET (50 micrometers) base material at 70nm 
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thickness. The sequential two coats of the OP ink layer (2 micrometers of thickness) same on a vacuum 
evaporationo layer as an example 1 , the infrared fluorescent ink layer (5 micrometers of thickness) which 
has the following presentation on it, and the OP ink layer (2 micrometers of thickness) same on it as an 
example 1 was carried out in gravure. Furthermore, Sn was vapor-deposited at 230 degrees C on it at 80nm 
thickness. Gravure coating of an example 1 and the same OP ink layer (2 micrometers of thickness) was 
carried out on the vacuum evaporationo layer. Next, the natural rubber system latex was applied to the 
thickness of 20micro as a binder at the rear face of the above-mentioned base material, and the releasing 
paper was further attached on it. Finally, a slit and roll processing were performed and the complex of this 
invention was obtained. 
[0035] 

Infrared absorption ink presentation Infrared luminescence fluorescent substance (NdO.lYbO.l Y0.8PO4) 40 
weight sections Byron 200 (polyester system resin) 20 weight sections Toluene 20 weight sections MEK 20 
weight sections [0036] The thermal printer (BC-12W: product made from auto NIKUSU) was used for the 
above-mentioned complex, and pattern printing was performed at 300 degrees C. The pattern of the obtained 
complex did not look almost on viewing. Furthermore, it excited by the light source with a wavelength of 
810nm to the obtained complex, and luminescence reinforcement was measured by receiving luminescence 
with a silicon photodetector with a peak sensibility of 980nm. Consequently, it checked having sufficient 
luminescence brightness for reading of a pattern. 

[0037] At 700 degrees C, vacuum deposition of the aluminum was carried out to the example 5 (complex 
which has ultraviolet absorption ink layer) transparence PET (50 micrometers) base material at 70nm 
thickness. The sequential two coats of the OP ink layer (2 micrometers of thickness) same on a vacuum 
evaporationo layer as an example 1, the ultraviolet absorption ink layer (3 micrometers of thickness) which 
has the following presentation on it, and the OP ink layer (2 micrometers of thickness) same on it as an 
example 1 was carried out in gravure. Furthermore, Sn was vapor-deposited at 230 degrees C on it at 80nm 
thickness. Gravure coating of an example 1 and the same OP ink layer (2 micrometers of thickness) was 
carried out on the vacuum evaporationo layer. Next, the natural rubber system latex was applied to the 
thickness of 20micro as a binder at the rear face of the above-mentioned base material, and the releasing 
paper was further attached on it. Finally, a slit and roll processing were performed and the complex of this 
invention was obtained. 

[0038] Ultraviolet absorption ink presentation pigment (titanium oxide) 15 weight sections acrylic resin 30 
weight sections toluene 30 weight sections MEK 25 weight sections [0039] The thermal printer (BC-12W: 
product made from auto NIKUSU) was used for the above-mentioned complex, and pattern printing was 
performed at 300 degrees C. The patter^upf the obtained complex did not look almost on viewing. 
Furthermore, ultraviolet rays with a wavelength of 365nm were irradiated at the obtained complex, and the 
reflection factor was measured. Consequently, it checked having sufficient reflection factor difference for 
reading of a pattern. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use' of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Translation done.] 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a composite material such as a 
card or the like for recording an invisible information pattern by a heat 
sensitive fracture, a method for forming the invisible information pattern 
by the heat sensitive fracture, and a method for reading the invisible 
information pattern. 

SOLUTION: The composite material 10 comprises at least a heat 

sensitive fracture layer 5, a detecting layer 4 for detecting by emitting a V 
substantially transparent exciting light in a visible light region, and an 
equivalent appearance layer 3 having a substantially equivalent external 
appearance to the layer 5. The layer 5 is, for example, a metal deposited 
layer. A method for manufacturing the composite material 10 having an 
invisible pattern comprises the steps of partly removing the layer 5 of 
the composite material 10 by a heat sensitive fracture, and forming a 
pattern which cannot be recognized with a naked eye. 
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